1/11 



DATA 



CLK 



D1 



I I I 
k- TS ->k- TH 

i i i 

r 



D2 



i I I 
k-TS*k- TH M 

i i i 



D3 



I i I 
k- TS -*k- TH 

i i i 

I 



o 

SI 

m 



DATA 



CLK 



D1 



r 



FIG. 1 

(PRIOR ART) 
D2 



X 



D3 



k-TS-* 



DATA 



CLK 



D1 



/ 



FIG. 2 

(PRIOR ART) 



D2 



X 



i i 
k- TH M 
i i 
i 



D3 



/ 



FIG. 3 

(PRIOR ART) 



2/11 



105 ff 

vi 
DIN1^>j 



123 



111 



145i%1 



N2 N3 



-yo2 



106 



DQ 



| 116 117 \ 



113 



Q 



122 

i_ 



121 



107 V-_--_~T /'>114 



D(T)2 
D(T+1)2 

D(T)16 



clk y 



D(T+1)16 — 



101 



LOGIC 



>CLK 



MA 



-_- "ZTZr---- W V GND BUS 124 \ 



MD 



118 



\ 
\ 

i I 109 

U I 



TV 
1108 



V100 

VCC | 
103 104| 

rk^JvipouTi 

ur 110 ^i' 



\ 



144141 138 



FIG. 4 



120 



101 
_£._ 



D(T)1 
D(T+1)1 

D(T)2 
D(T+1)2 

• 

D(T)16 
D(T+1)16 




D(LH)2 



CLK 



D(LH)1 

D(HL)2 D(LH)[1:16] 





r 


LJJ 




Q 




o 


-J 


o 




z 




LU 






a: 




ID 




Q 




o 




o 




z 




LU 





-127 
J 28 



-131 



A 
|A-B| 



130 
^129 



THRESH 1 [1:5] 



-jH— )_D(HL)16 
]^^D(LH)16 

1> 



D(lHL-LHl)[1:5] 
~132 



133 



A 

A>B 
B 



134 



THRESH2[1:5]- 



1 



r 135 



A 

A>B 
B 



139 




142<>> 




136 



137 



D q-+>MA 



> 



1-140 

dqR> mn 



143 
DQ|-r^MD 

i 
i 



FIG. 5 



ZD 
O 

CD 



CM 
Z) 

O 



o 

CD 



1 



CM 
CD 



yj 
0 

W 

w 
III 



CSJ 

o ^ 



00 

5 



z ° • 

9 



o 

CD 



O 

CD 



1 



LU 
CO 

O 

C0 



D 
O 



5 


i 
i 






i 


$ 


_l 


j 


_l 


UJ 




LU 


Q 




Q 



CD 



± 



> o 

1X1 z 
Q O 
O 



co 



O-v 
CO \ 



in 



00 

o 

CO 



o 

CD 



1 



O O 
t F 
co q 
z uj 



o 

co 
Q 0£ 

5 < 

< Q- 

o 
o 



O O 2 CL < t£ — COO 




QuhUJOl OZ 



/ 



CM, 
CD 



/ 



Z" 



CD 

O) 
O 
CD 



CO 



< 



LU 
CD 

CO 



CD 



CO 

-o 

CD 



CO 
CD 



CO 

d 

LL 



o 

CD 

? 
< 



VDD 



5/11 



809 



VDD 



809 



SI 



w 



ra 



I 



801 



807 

^ INPUT 



811 

1_ 



802 



CONTROL 



808 



803 
810 

VSS 



804 



812 

) OUTPUT 



805 



806 



810 



VSS 



FIG. 8 



6/11 



DETERMINE A FIRST RELATIONSHIP BETWEEN A FIRST LINE 
CURRENT LOGIC STATE OF A FIRST LINE AND A FIRST LINE NEXT 

LOGIC STATE 



901 



902 



Si 



DETERMINE A SECOND RELATIONSHIP BETWEEN A SECOND LINE 
CURRENT LOGIC STATE OF A SECOND LINE AND A SECOND LINE 

NEXT LOGIC STATE 



fu 



ADJUST A FIRST DELAY IN THE FIRST LINE BASED ON THE FIRST 

RELATIONSHIP 



903 



i'u 



ADJUST THE FIRST DELAY IN THE FIRST LINE BASED ON 
THE FIRST AND SECOND RELATIONSHIPS 




ADJUST THE FIRST DELAY IN THE FIRST LINE 
AND A SECOND DELAY IN THE SECOND LINE 
BASED ON THE FIRST AND SECOND 
RELATIONSHIPS 











T 

906 



904 



PROVIDE DIFFERENT DELAY WHEN THE FIRST LINE 
CURRENT LOGIC STATE AND THE FIRST LINE NEXT 
LOGIC STATE ARE DIFFERENT THAN WHEN THE FIRST 
LINE CURRENT LOGIC STATE AND THE FIRST LINE NEXT 
LOGIC STATE ARE SIMILAR 



_9_Q5_ 



FIG. 9 



7/11 



DETERMINE A FIRST RELATIONSHIP BETWEEN A FIRST LINE CURRENT 
LOGIC STATE OF A FIRST LINE AND A FIRST LINE NEXT LOGIC STATE 



^ 1001 



CAUSE A FIRST TIMING SIGNAL TO OCCUR AT A FIRST TIME BASED ON 
THE FIRST RELATIONSHIP, WHEREIN THE FIRST LINE IS SAMPLED IN 
ACCORDANCE WITH THE FIRST TIMING SIGNAL 3 



CAUSE THE FIRST TIME TO EXHIBIT DIFFERENT DELAY WHEN 
THE FIRST LINE CURRENT LOGIC STATE AND THE FIRST LINE 
NEXT LOGIC STATE ARE DIFFERENT THAN WHEN THE FIRST LINE 
CURRENT LOGIC STATE AND THE FIRST LINE NEXT LOGIC STATE 

ARE SIMILAR 



1 




) 

^ 1002 


ADJUST A FIRST DELAY IN THE FIRST LINE BASED ON THE FIRST 

RELATIONSHIP 



M004 

FIG. 10 



DETECT TRANSITIONS ON A PLURALITY OF LINES 



DETECT FIRST-LEVEL-TO-SECOND-LEVEL TRANSITIONS ON THE 

PLURALITY OF LINES 



I 



DETECT SECOND-LEVEL-TO-FIRST-LEVEL TRANSITIONS ON THE 

PLURALITY OF LINES 



1102 



1103 



1101 



I 



CONTROL TIMING OF A SIGNAL BASED ON THE TRANSITIONS ON THE 

PLURALITY OF LINES 



CONTROL TIMING OF THE SIGNAL BASED ON THE DIFFERENCE IN 
THE RESPECTIVE NUMBERS OF THE FIRST-LEVEL-TO-SECOND- 
LEVEL TRANSITIONS AND THE SECOND-LEVEL-TO-FIRST-LEVEL 

TRANSITIONS 



CONTROL THE TIMING BASED ON TYPE OF SIGNAL 



CONTROL THE TIMING OF THE TIMING SIGNAL DIFFERENTLY 
WHEN THERE ARE MORE OF THE FIRST-LEVEL-TO-SECOND- 
LEVEL TRANSITIONS THAN WHEN THERE ARE MORE OF THE 
SECOND-LEVEL-TO-FIRST-LEVEL TRANSITIONS 



CONTROL THE TIMING OF THE TIMING SIGNAL FOR 
SAMPLING THE PLURALITY OF LINES BASED ON A 
COMPARISON OF THE DIFFERENCE TO A THRESHOLD 



CONTROL THE TIMING OF THE TIMING SIGNAL FOR 
SAMPLING THE PLURALITY OF LINES BASED ON A 
COMPARISON OF THE DIFFERENCE TO A PLURALITY OF 

THRESHOLDS 



1104 



1105 



1106 



1107 



1108 



1109 



CONTROL THE TIMING SIGNAL BASED ON A RELATIONSHIP 

BETWEEN RESPECTIVE NUMBERS A FIRST SET OF THE 
PLURALITY OF LINES EXHIBITING FIRST-LEVEL-TO-SECOND- 
LEVEL TRANSITIONS, A SECOND SET OF THE PLURALITY OF 
LINES EXHIBITING SECOND-LEVEL-TO-FIRST-LEVEL 
TRANSITIONS, AND A THIRD SET OF THE PLURALITY OF LINES 
EXHIBITING LOGIC LEVELS REMAINING UNCHANGED DURING THE 

TRANSITIONS 



1110 



FIG. 11 



8/11 



9/11 



DETECT CONDITIONS ON A PLURALITY OF LINES, WHEREIN THE 
CONDITIONS ARE INDICATIVE OF THE TRANSITION-INDUCED DELAY 



1201 



1202- 



CONTROL RECOVERY OF INFORMATION FROM THE PLURALITY OF 
LINES BY CONTROLLING TIMING OF A SIGNAL BASED ON THE 

CONDITIONS 



CONTROL THE RECOVERY OF THE INFORMATION 

FROM THE PLURALITY OF LINES BY 
CONTROLLING THE TIMING OF THE SIGNAL ON AT 
LEAST ONE OF THE PLURALITY OF LINES BASED 
ON THE CONDITIONS 



-1203 



CONTROL THE RECOVERY OF THE INFORMATION 

FROM THE PLURALITY OF LINES BY 
CONTROLLING THE TIMING OF THE SIGNAL ON A 

TIMING SIGNAL LINE SEPARATE FROM THE 
PLURALITY OF LINES BASED ON THE CONDITIONS 



•1204 



FIG. 12 



10/11 



1323 



1333 



D1 





D Q 

A 




1306 


r 





1334 



1332 



1335 



Si 
Hi 
111 
W 
u 



3=5; 



EARLY / 

CLOCK-^ 
NOMINAL_ 

CLOCK / 
LATE • 

CLOCK 



1309 1302 

) 




MULTIPLEXER 
CLK SEL 




1316 



1308 



1343 




1305 




1315 



FIG. 13 



1345 




1355 



PERFORM A COMPARISON BETWEEN A SIGNAL AND OTHER SIGNALS 



DETERMINE A FIRST OUTCOME OF THE COMPARISON WHEN THE 
OTHER SIGNALS ARE OF A SIMILAR STATE TO THE SIGNAL 



DETERMINE A SECOND OUTCOME OF THE COMPARISON WHEN 
ONE OF THE OTHER SIGNALS IS SIMILAR, BUT ANOTHER IS 

DIFFERENT 



DETERMINE A THIRD OUTCOME OF THE COMPARISON WHEN THE 
OTHER SIGNALS ARE OF A DIFFERENT STATE THAN THE SIGNAL 



ADJUST TIMING BASED ON THE COMPARISON 



ADJUST TIMING OF A TRANSMIT CLOCK SIGNAL USED TO 
TRANSMIT THE SIGNAL 



GENERATE A PLURALITY OF SELECTABLE TRANSMIT CLOCK 

SIGNALS 



GENERATE A NOMINAL CLOCK SIGNAL OF NOMINAL CLOCK 

TIMING 



GENERATE AN EARLY CLOCK SIGNAL OF EARLIER PHASE 
THAN THE NOMINAL CLOCK SIGNAL 



GENERATE A LATE CLOCK SIGNAL OF LATER PHASE THAN THE 

NOMINAL CLOCK SIGNAL 



USE ONE OF THE PLURALITY OF SELECTABLE TRANSMIT CLOCK 
SIGNALS AS A TRANSMIT CLOCK SIGNAL TO TRANSMIT THE 

SIGNAL 



USE A NOMINAL TIMING WHEN THE COMPARISON HAS THE 

SECOND OUTCOME 



USE AN EARLIER TIMING WHEN THE COMPARISON HAS THE FIRST 

OUTCOME 



USE A LATER TIMING WHEN THE COMPARISON HAS THE THIRD 

OUTCOME 



FIG. 14 



11/11 



